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(54) LIQUID CRYSTAL DRIVING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve display quality by reducing a 
size of a chip mounted with a liquid crystal driving device and power 
consumption, and also impressing a proper output voltage to a signal line 
at the same time. 

SOLUTION: In this liquid crystal driving device, an output circuit of a 
signal driver is composed of two systems of sample-hold circuits for 
alternately storing and outputting picture signals at a prescribed cycle, a 
single amplifier circuit for amplifying the signal voltages alternately 
outputted from the sample-hold circuits and outputting them to a signal 
line, and a pre-charge circuit for initializing an input potential of the 
amplifier circuit synchronized with change-over timing of the signal 
voltage outputted from the sample-hold circuits. 
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mm^ Y=>A> <-(^^-y] m^\± . % i ai^si 2 (m.mz 
t , im^y^)v^^-)v Y mn<rymm. 1 at/m 2 
yji-yi-^ ~}V Y lus&o^ 1 mfw, 2 osm*^ m^i ? ft^ 

m2<7)igs&*^'^tti^§tLSft-^mEiotufeTyr[nis§^ 

toAijtc^fei-^T. mtiTyy\^^(r^Xtimmmmiii 
:h [iIS-&c^«ii«{4o 1 / 2 tcMH-fb-r -1. <r h -T 

[ If *ii 3 ] trj lET y f - - i^'me^ii . uiEm 1 
m2cr,mm^(oiiiti ^tLhm^m&i^mnTyy'msp^ 
cox-^i/z^-yx. ttrlBryrnifi&coA^iWi^Stffi* 
mzm-itt. 

^hXo iz^ miim^mm&^^ii.x\^hz t ^w^t 
-thm^m 1 sm<7:'m^mm^m, 

[00 0 1 ] 

L, mz. 'i&^^^-^^^fi'^mm-^m^Bmmizmm^ 

[00 02] 

im^comn mmz^ m^c^m^am^MScommz-o 
\^x. mmzmm-th. mat. m^mm^tix^tzm 
ikm^mm)m'^mtmMxh § « la 7 v ^-r . ioi± 

i&^m^:^ 2 0 l,tm^ h' ^ -f ^' ( y F 9 ^ ^' 

i:tV^-5« ). 3 0{i:^SK^7-f^'^' (^^'-f H^-f ^s'i; 

^tlfz. mtli^mh^y-JXi^ (Thin Film Transist 

or ; 0,T, T F T i: mit^ . ) . b U ^-COm^ 

i^^zmwL. mm.coTFTc^v~^izm^^nfzm^y 

■iy 20 ah. -7b ^}9:xcr,'^iJ}^\,zmWL. MWicrtT 
FTcr)'r-Vi>ZWm^h.fz^^'74y30a.b. lifM 



mMmh^MmMcomizwLMi^m^ixfzmmm- 

mw^K^^^m^cMzx^om^k^fih. ^^x\ T 

F T t il«^*C s , ^±^mC Ic t i 0 ^Sb^bHI^^ 

[0003] m-^\^y ■i^<2 Oli:. LCDriybn— ^ 

0, ) iinmix-imL. ^^jtE-r^ig^^fi^«JES-fi 

^^-f y 2 0 a^^n-LT^Jfe^HlHSStEPSD^^. 
5-<^'^3 0«. LCDrJ>'hD-5:{)-A>fJt$§Stl.SSll 
KPfi^tcS-^v . #^^7 y 3 0 a tc^fi-^^ 
Jiffii^rMB L TMiR^m 1 1 . ±IEti-^5 2 0 a i: ^ 

m-^{iLM(^m^ammiz. ±iSfi-f-7^ ^2 o aizim 
^tifzWjkm^w±.comj±^m\i-t^ . ^rij. ei^^# 

^L;^LCD3>'bn-^{i:. *T^n-y^'fi^. Sitt 
^ n ■/ i?fi^2SltX|W|X|fi^l:»-:JV . ^K^fiJffllfi^a 

VfifiSUffllfi-^^^^LT. «-^b'9^^'V2 OSt^» 
F7-<^^'3 0(c«i^^i.itt:j; F;f^cD^>f ^^^^'^ 

mmzi3 \^x. m^m^-t^^ yt^x'o. mimmiz h h 
^y-(y3o ai,zi^m$tifzm^Bmm^z. imy^ y 
2 0 a<r>m^mKmm^ft. mmm-SiC s f^zmnns. 

[0 0 04] mnY^4^<-cr>im^m^\<z-:)\.^x. 
ms^^WLhxmmth. msn. 2^'y^ij^co^y 

-( ymzm.ii'^ti^ t cox-h^^K ^ti^'tm-c^Mf^ 
t:^Lx\^hfzi^. —iHijmmz'OK^xco^ff.im^^. 

^yy°)Vi]r^-iv vmnmfryymmzi: d sit^tLT 

T. mz:X^ -y^h^^o . ) Svf a \ h-!f^}Vy—i^y ^ 

uvryy (lilT, mzryy°}i\-^o ^ ) Amp i 

-y^Swb 1 Srlt^iJtcftggtTWBJtSa. 

wa 1 hryrAmp 1 cofSM^stcji. \mm\mm& 

Vm {Wm,&.) vs stc^$tL/i-9->r;V4^-;uh' 
:2y^y^ (OT. s/H3>-ry-^tB&iB-r^« ) c 

[000 5] m2£0^{4, X-f ■y^Swa2i: 

ryrAmp2i:X>f -y^Swb 2 ^tt^rit^^MLTIi 

fi!c§tt. X-f ■y^Swa2tT>'rAmp2c7)tf^iC 

'^mmt^'&mmMMs ^ si^z^m^fd-z^/w^y 

'ry^C2m§m^tlXU:^. X>f -y^Swa 

1 i; Swa 2. X-f ^yf-Ewb 1 i; Swb 2{i, 

-eti^-^x— :^*^o N^tmcDb ^m:fjt)io f f mifc 
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-y^Swa 1— Swb 2(5Dl6#^>f SVi/tOV^T 

«i:f*3*-t^, tfz. rvTAmpl. Amp 2c?)a5:ftffi 

"Tit. -RteAljSiB^^ (-) ^:^S^Si^TMJS3i/^-T^ 
^fi£L. ^KIeA^iS^ ( + ) t:(±x>f v^Swa IS. 

[oooenw^. icDid^iSfifii^w^^fi-^F^-^ 

TtKH^-r.?., *-r. U-fe-/hft-^RESETt:J;'5^T 

c73X-i '/f-Swa 1— Swb 2y&^U-fe'y b^flf^fl. i'f- 

*^isifiBft^ ( iH) i,zmm-t^mm 

fl-^I NHt;lS-:?V^T. X-f '/^Swa 1 — Swb 2cO 

0 N/O F FWsiPtl^mm^tLh „ Mffllfi-^ I N H^StJ 

A*>±/&^ "9 2 ^ @ Oi:*j±;?j^' 0 S, ■CO-9--f i?' /H 

1 j&^O F F-ri. i: . MM^i-^cOttffi:6SX>f -y^ Sw a 1 

c^Oii&X'f ■yf-Swa2(iOFF. X-f v^Swb 2(i: 
ONtt^tC^§i^Cti6, S/'H:3>^-f>H^C2t:#aStL 

Tv^jtmm^jEtTti^i-^mjEA^ri^rAmp 2i;j; *)m 

[0007] SlJWi-^ I NHC02#Sc7)i:-^±*i 

(C, -y^Swa l/&^"OF X-f ^ S w b 1 ;^jiO 

#w§^^f^«^^^^Et7'^'B-^«Jl±>^)^■r^^rAmp i tcj; 

atffi:^]§tLS„ — X-r '/-f Swa 2{i:ON, X-f 
■y^Swb 2(iOFFm^tC^-li/^Cc!6, BISfi^OTO 
;&^X-Y ■y^Swa2&^LT S/H:3yf->-t?-C2(.i# 

A 9)Vl hnm^z^ mWM^criVMti^:^^ -y^Sw a 1 

tzm^-vmi^ryyAmp 2 1 j; otits^ttTx-Y -y^ 

Swb 2^•/^tTft-^5 -^>'2 0 a(cm^J$tL^. ico 

} ^^ivcn^WL^smmt^zimms.^ mwLx. mmwz 

[0 0 08] 

<niiiiimi¥iimi,z'^7dmf^t^x'yx\^fz. ^cotz 



46. ^m^^-{ ymzryTmm^2mtmt^^K) . m 

mm4ti,zw ymi^muMzi^-^ x. imv^4 

tt,z. rmmti<Dmmim<tv^dmmi^Lx^^fz. 
[0009] ico J: a ^mmizM tx . ryycommm. 
^^mtfzm^ H ^ ^ ^ ^commmm^ 10-2688 

t-ctdtc, ^yy°jiir^~ju}i\M\m\ mmm&tifzx 

>f "/^Swa 1 1 Svrh icommmzsX'Hay^y^ 

c 1 ^^sMSirjt^ imB^t. mmm^tifzx-( -/^ 

Swa 2 t Swh 2^m^.'^.iZS/Hziy^y^C lifi 

mm^ixrz'm20mn}i'k^\^. ^ti^2mmco^yy° 

~}V F mmzn L T . m-o r y r A m p 
fSfcStLTv^^o ^LT, s/Hay-fy-^c i,s.vc 
2 ryrAmpti. MWi-^ I NHtS"^\i>-c3c5: 

±a5L}^^El8c?)«j3g:i:l5i^^o:^''< 5 y i^'-f-y-yr 

[0010] ;o j; a ^[lII?&«fi!tl3J:fL{i\ JiiELJ^c^ 

OA:bS^gE^i-tJS. X-n-^m.iz^tf^^'fhfz'^. 2 
m^(ry^y'rivits~)VYm^i:)-'hn'^<r>^^ ^yfxm 

wmmiz]xj t tzm^nmrnrnz ^-n^tthh. wm<n 
x-hnom°mB,zi. A*^*c i \<z'mMfmm^ 
i>m<n\%'%m±.<nx-nm\,zxt\'^m.o i 

X\^hVM'rfifm&^KX^^f\.hfz^. ry-rii^h 

o^m^^hx\^h. 

[0011] ^^x. -^mm. m¥B%mmm.^mm\^ 
fz^ -yy'v^ xcm^b^nmm-ti(7)im^m ooo. m 

^mh ; t ti-x'% hw.mmmm.^m^-t^ ^ t * 

[00 12] 

mm^mik-t^tzbbco^m mimitm<nm^Bmm 
mmii. m¥nm.^^-^^-)vimm-hm¥ammi,zmm^fi 
fzm^y^ y!,z. mimmizm-j\^xmmm^i^. 
mij-r^m^ ^•^^^'r^m^mmm.izi5\,^x . 
mam r^-!^'^co\ii:n\sm±. m i Rvm 2 <7)m^iz 
mf'>>Kfzm^wmmz , pmcommx^izmimm 
im^wm. ii!,:b-tt2jm£o^yy/i'^^~}]^\^mm 
t. mni^yy';u^^~/vmmcomi^iRv^m2com 
m^^icmzmti^ti^m^'mm^m&com^mx-mm 

mtEit'^y^ yi,ziii:b^^Tyy'mS^t . mtE^y 
y°)Vii^~)V Fnis&coji 1 m:fm2(nw^ti-t^^-n^ixh 
ft-^«JEco-5] 19 D s y^\,znm lt . lirlBr >- 

T[lII?&c7)A^«fiL^*jgWil:t--g>T>J^-r-i^'0e&fc. ^ 
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[0013] mTim3nimcomMmmmi±. tmmi 

miryy'm^<^Atnz^±'^x. miiryy°mncD 
xtimnLitmmmz^m^tL. mmryymmi. m 
mm^y^ y^(^iiiti'm&:bK miimiRx/m2cr)&^ 

2 ^mco^yyi^^^-fi- ¥\Bim'^^mziii:h^ 
tii>imm&i i-^£OTyT\B\mzi. *jmm~t hmmz 

mmLfz^tiwmtLx^^h, 

[0 0 14] 

[%Hg<7)Mfti^ff^ffi] jiiT. ^mmzi^hm^Bmmmm 
cr>mm^mmi<z-:>\-^x . mm^m^.Ltc^^ t-omm-t^ <. 
<^ 1 (Dmmmm>m i Ji. ^mmzm^m^Bmmmm. 
com 1 '7)sijfe?^si^^-riiis&«j^H-c*-i. „ ^ ^iTii. 

2 ^ ■/ ^:H^cr>^ yy°)V^^~)V Y m% i^th Y y 
^^:^LX\^htz!iy. -]i^-^mmz^\^Xcr)^mm't 

mx^zav^x. A )^<7^i^-nmm\±. 2^ 

[0015] -r^i^-fe. -iti^r/U^^— ;P 1 CO 

fiMLTffifig^ix. X-f •y-^Swa 1 tX-i v^Swb 

jts/H3>'7-':^-tfc i*sfgi!§tLTvi>^, —-^^ ^y 
y^s^ho^m'Wzmw^xm^^tx.. y^A -y^- 

Swa2i:X-<-/f-Swb2 comMs^liZ Si , ffiiijll:^)^'® 
W4«}1V s s izmm^tifz S/H r? y^y^c 2 t^m 
m^tix^^^. t.fz. Tyy°Ampi±^ fMK^ iryy 
9 A y)i^\ <^m.^m^m:i>'yx. imm.x-h^'^ 
( + ) \,z\,t . ^yy°)Vits~)V Y mn<m. 1 RV^W. 2 <m. 

^(DX-^ >y^Swb 1 . Swb 2*^^tjit:g?igs$ti. T 

pcO^HSKA^fS^^ ( + ) iOA^Jffi^^l^lfi:. -mt/^TU 
^^r-'JmKV p izmi^ih.fzTU^-T-=JxA >yf-S 

m^md^izilXti^MC i^i^LX^^:^. ff-^ 



mmiz^ m^y-! ytriYLxmikmmizem^ti^t^. 

[0016] mz. ±mLfzm^Bmmmmt,zi^if^mi¥ 
i^z-oux. wm^^mLxim-t^. m2ii. ±mLfz 
im YyA.> <^iiiti mmizmf ^ -y ^ct)^, 
i^fi:^^^-^ iyy'^^-hxh*). msii. y^-i -/^ 
mmzi^oryy°(7y\i!,:hVS.<yimt^^-tmxhh. ^ 
^x\ m^m^j:m^i±. ±mhfzmmmnmx'hh<y) 
x\ ^mm'mmcn>m'm:% ^x-f.yf-swc comi^m/ 
ryy°Amv(y)\^^mmz-:>^-^xnL<im-th. t 

-r. ij-fe-y bm-^RE SETtCj; O^TcDX-< 'y^Sw 
a 1 - S w b 2 J -tr -y h §fL?tf*. *^|o|Sgfi^ ( i 

H) \.znmti>9vm^(-^<y)mmi%'^i^wzm-^\^x. 

X-f -yf-Swa 1 — Swb 2. Mf ^ TU^^— $^"X-f 
•yf-SwccOON/OFF tt^^A^iflffll^ fl-l, „ 

i*>T:^)^'D ^ -rw 1 ^^jvymf^i,zii\^x. -^xcryy^A -y 

^Swa l—Swb 2:^)iOFF tTlliaVI^2C0^[fg 
ifimWi^flhhhh^Z. ry^^-i^'X-f ■y^Swc;&^ 
ONL. rU^-r-i^'mEVpi^r^rAmpCOAltS 
=^\iZmw^flh. mtCj;-5T. Ti^TAmp^OA^JS 

^^>tc#it^^A:':^*c iic, TUf-^-i^'Wlv 

pt:ffiS-r-l.«?tq (Vp) 35*#«§tL-&o ^(Dtzfsb. 
Tyy°AmpCr)^^mW,±. T'J^-r-vX-f y^Sw 
c COO NfflH+liT y f-\'->''«£E V p ^ |il^cO«ffil: 

[ 0 0 1 7 ] -?-LT. mmm^ l NHcOi^jT**^^ 

(TU-f-^-i^'X-f ■y=J-Swc*^'OFF L/S:fl:) . %m 
\t^iNB.a:>2^B<niLh±J)^^tX(^mmi>zioK-^X. 

X>f -y^Swa l^^ON, X-f -y^Swa 2>i!^"OF F. 
X-f -y^Swb Iti^OFF^ X-Y >y^Swb 2AiON-f- 

> , Wftfl-^comTf J&^'X-^' -y^ Swa 1 ^:n-LT S/ 

y-f c 2 iiz-mn^fix I bi^cm^flffiiO^'Ti^ 

TAmplCA^jStLS, iiT'. ryrAmpcOA^jSii 

^ S Ai^jSM c i i^zii , r 'J ^-v - y«JEv p 
tcffl3-r-g=«^q (Vp) >0i#WStlTV^-g.>^c*6. ico 
ry^-v-i^'SJEVp S/Hayr>-»fC2t«m 
$tL-cv^fc«ffiq (C2) tcffi3-ti.fi-^«]± 

Kmji) t co^^]- lq(Vp)-q(C2) I comM 

tK ryy°Amv><nx-:h^'^<^'mmzMSM.^fix m 

3X'mm.) EPJpS^x. ^ix\,zmttz^:hnS.t)'^YyA 

[0018] {^A9)V2 ) ©JWt^ I NHC02 

#S£7)yVPXRBHtfcl,^T. SV^TCOXW y^Swa 

1— Swb 2ifioF F Lxmimfm2crm.nt)^im^ 

fl^ttijliZ. :7°U^-\'-yx-f >y^Swc^^ONL. 
r>-rAmpcr)AS]S^S±. f-A'-i^'«J±V p t^T 

^ftT. ryr Amp (Diiitim& 
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mmm"^ i n h cr>±-h±t)^ d t -cmm tc^o v . x 

■y^Swa It&^OFF. X-^ -y^ Syv a 2ti^ON ^ X-f 
■y^Swb l:)&iON. X>f -y f-S wb 2 >iiJO F P-^l, 
t . li11fi-^<7)mW*^'X-f -y f- S w a 2 LT S /H 
rjy7^>ifC2t^S«§^xi.i:i:tt, (■'^--f ^'/H 
aux) sxaay^'y^c Hzmm^tLX\'^fz9Miz 
mt^f'^m^m&yifiryy'A m p i;:aSj S ^x, r u ^ -v - 
i^"«EVpi:. S/'Hn^'-r>^^■C2^^J:§fi^SJ± 

izm t fz Uiijn&t^ b' ^ ^^iHij tLxm^^-iyizm 

[0 0 19] i-^^ ^jV3) m^-^X. ^Jl'SiZiS^'i 

^Swa 1 ^^LT S/H^yr^ytfC 1 tC#«§il. 
■tf-f :;'/P2t3*3V^TS/H3>'7'y-tfC 2(:^SfLfc 

m^tt^Etfdt^flffii; , r U^-^-i^'mfEVp h 

:}i-*ir A m p <^xtsm=Fi,ztmM.^ tix ma^ ti 

:Lcr>Xoi>zLX. M-^F^-^^^^. R. G, bcd# 

^m^Mm^zmmnmzm\^tzi%^%B^m\i lx . m 
sffi+(^^T3. Lfzt^-^x-. immmm^zMi. rv 
v Kmv\.z\^m^ivhKhm-m.c i ^ruf-v-i^x 
i^i»^ry^^-i-'mffivpt:i53fij-fii-rs;fctJ: 

-th^hifX^h. 

[0 0 2 0] :l:lx. r>-TAmp£OA:^j^*c i 

c7)Ai±j^ifiwi4t':>v^T, mm^m^xxtmith . 

04 (i. T'Jf-V->^'«ffiVpi;r>'TAmpC?JAai:^] 

SJlVp;^^. \<z\m^Khm 

ijzBL^c^-f (02) 
\!z . fijffiiM-^ I N H (cs-^^v ^x r yyA m p COASjSM 

c i tcry^-v->^'mj±vp (=vd d ) 

-:^r, rvTAmpcoA^iSFH-fti'ft-^-ma^epiia-f- 

§S/H:3>-x>'ifC 1 , C2H^«:$ttTV^'&«JE 

di:^U&\^mzmj^^tiX\^h. ^<nfz^. -y^ 
Swbl. Swb 2C0ON|itmc:j; D S/Hn^xV^f 

CI. c2t35t:«$ti.Tv^s«jE&r>-rAmpc7)Aij 

^^§nf^A:^J§ac i S/Hr?>'7-'>'-^C 1 . C 
2 \,zmMMXL. s/H 3 y-f'y-t^-c i , c 2 



[002 1 ] ~tti:h-h -. r >-TAmp (C*c!6^>il 

^■Ti^tc, AS)«Etai^I«J±:6n : Itc^SMf^-C- 
*>-i.<7)t:^tLT. TUf-^—i^'mffiVp^maimJEVd 

dt:|S^L:^c*i-^. mJEVddi: S/HrJ^rV-^-C 
1. C2^^«W$n7^^fi^«Et(7)«J±cDiS:^Vi(t. r 
y :7° A m p CD A^ji^Tto«{i>&^±# L T L i ^ \ ^ coig 

^\i^tim'xhfits:<t£h. ^zx\ ^mtmmizisi'^x 

(4. ry^-v-i^«J±Vp^«il«J±Vddc7)^:a- (V 

d d/2 ) izm.^h ztizxK). m^-}^mmxyr:L 

fz'^mm^rijiz^nwmL m^mmxm^.) . ry 

(vdd/2) T', AtH^bm^mfficoKf^^n : la^ 
[0022] J: a uf-^-i/«i±v pc7)|g?t(c 

mit^ ^^ft^ztt,zy^i>tiK m&vddX2^ip'\:^t 

T-\ m*EIS&c^«t^±ro1S{4=5:v^„ -t^xhio. -Biz. 
( V d d ) Rtfi&mWMiiL ( 0 V ) #3£c73Sl±^iffi(t^ 

J: a tiisss^xs^ci^. fi^^-< yizitimm&izi^t 

fzliiJjmEi/^tiiJj^tlh^tiz^x^. Lfz^^X. T'J 

^-r-i^"«J±V p ^ «il«J±V d d (7)^-5> ( V d d/ 

2 ) tcis,iE^i> .r i; tci 0 , immmznmLfzmm- 
ryy°Amp<r,xtimi^^zma^ti^ t thiz. m^m 
mzmtfziatsm&mm^^ >f,ziiiij^fihfzisb. m 

>>-flJ±V p ^miSmJlV d dc7J 1 / 2 i; LT . T A 

mp(^A^j^*c i ^^^tt^m-^dz-^^^xmmLfz 

^^miiMzm^^h.^i>(r)Xnti:< . Tyy'A 

mpC0Am^]«W[4Sr 1 : 1. hh^^t. ^^1:1 

[0023] <m2toMm^,>?^tc. ^^m^zi^tm. 
^^imms.(7)m2cr>mmmmi,z-^^^x . mm^mmLx 

mmtmm<^mmz-^\.^xii. m-^n^^ntx. ^ 

^^xi±. micommmmt,z^Lfzm^mmz}5^^x. y 
u - V p ^ . fi^ K 7 ^ ^ ^cDiSMimmxh 
^smm&v s s ( = 0 V ) ma^-r-i. tti^iz. ry 
r Am p coiifs* ( r yry^ y) tLhtcias t/s 
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